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[57] 



ABSTRACT 



A method and system for transmitting audio-associated text 
information in a multiple-channel transmission stream is 
disclosed herein. The method includes the steps of receiving 
text information associated with a song, formatting the 
information into song data, inserting the song data into a 
control data stream associated with an audio channel carry- 
ing a particular song, multiplexing the control data stream 
with a data stream associated with the song, transmitting the 
multiplexed data stream, receiving the control data stream, 
decoding the control data stream to obtain text associated 
with the song, and displaying the text. The method utilizes 
an existing control stream in the multiplexed transmission 
stream to forward text to a receiver. The receiver therefore 
requires no additional hardware to display the text on a 
connected video screen. 

12 Claims, 4 Drawing Sheets 
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METHOD AND SYSTEM FOR multiplexing the control data stream with a data stream 

TRANSMITTING AUDIO-ASSOCIATED TEXT associated with the song's audio, transmitting the multi- 

CWORM^ION IN A MULTIPLEXED plexed stream, receiving the control data stream from the 

satellite, decoding the control data stream to obtain text 

TRANSMISSION STREAM ^ associated with the song* and displaying the text. 

BACKGROUND OF THE INVENTION In another aspect of the invention, a system for transmit- 

(l . tine text information is provided that includes an informa- 

The present invention relates generally to satellite com- ^ rcccivcf ^ rccdvcs the text information from a 

munication systems, and more particularly to a method and {da an information computer that formats the 

system for transmitting audio-associated text information, 10 ^ ioto ^ inserts the song data into 

such as song information, in a multiplexed transmission & ^ a ^^0^ mat multiplexes the 

stream control ***** stream and an audio stream into a single 

Advances in video and audio compression technology, in transmission stream, a modulator that modulates the trans- 
integrated circuit technology, and in the communications mission stream, a transmitter that transmits the transmission 
infrastructure have resulted in a new broadcast format for 15 stream, a receiver that decodes and demodulates the trans- 
efficient delivery of high quality video and audio program- mission stream, and a video screen in communication with 
ming to consumers, as well as the delivery of useful data mc receiver. 

services. In particular, the advent of high-power conimuni- Th£ prefcrrcd embodiment of the system and method 

cation satellites m combination with this new ^ the insertion of text information data into a control 

fonnathaveallowedformc^ 20 ^ ^tfun the transmission stream for uplinJring to a 

digital video to be transmitted directly to a viewer s home, ^ &c same A&QQd ^ contam$ a corresponding 

For example, digital video information may be transmit- audio The embodiment illustrated receives a 
ted in identifiable groups of bytes or packets. The digital sequence of messages from the control packets, and displays 
video byte stream is divided up and packaged into fixed- a sequence of two-line messages on a video screen con- 
length packets. The packets from several different video 25 nccte<1 to an ntD. This provides the user with an easily 
sources can be rapidly assembled together (i.e.. multiplexed) compatible and simplified method of obtaining song infor- 
onto a single carrier frequency. mation while listening to an audio-only digital satellite 

Generally, in modem digital satellite communication sys- broadcast, 

terns such as Direct Broadcast Satellite ("DBS**) systems, a ft is to be understood that both the foregoing general 

ground-based transmitter beams the packets in a multiplexed 3° description and the f ollowing detailed description are exem- 

strcam to a satellite positioned in a geosynchronous orbit plary aod explanatory and are intended to provide further 

The satellite in turn relays the stream back to a ground-based explanation of the invention as claimed, 

receiver antenna. A household subscribing to the system invcn tion. together with further objects and attendant 

recedes the broadcas^^ advantages, will best be understood by reference to the 

^mteoUshantenna ^^^^^"^ following detailed description, takeri m conjunction with the 

antenna includes an 18 -inch parabolic dish, and the receiver accomD anviiiff dra wines 

unit is a television set-top integrated receiver/decoder accora P y 8 g • 

module, or "HUT. The receiver antenna is mounted outside BRIEF DESCRIPTION OF THE DRAWINGS 
a subscriber's home, and cables are provided to link the 

antenna to the indoor IRD and television. 40 FIG. 1 illustrates a conventional direct-to-home DBS 

More recently, audio channels on the satellite bandwidth ^Uite television system .and P™** 

have been utilized to transmit near compact-disc quality of utUmn « ** stnt myent1 ^ A A 

digital audio programming to subscribers of the satellite FIG. 2 illustrates an exemplary digital packet and the 

systems without accompanying video. Similar to broadcast digital packet stream transmitted by the system of FIG. 1. 
radio, these "audio-only" programs allow the user to receive 45 FIG. 3 illustrates the components of a song information 

the programming using only the existing IRD and speakers. transmitting and receiving system embodying the present 

without the need for any supplemental receiving or decoding invention. 

equipment. FIG. 4 is a flow diagram illustrating a method of trans- 
Audio-only programming has previously been available x mitting audio-associated text information embodying the 

from terrestrial broadcast services, such as cable providers. present invention. 

However, such systems required a p ropriet ar y remote con- FIG. 5 illustrates a video screen display embodying the 

trol unit and a separate set-top decoder box far decoding the present invention. 

broadcasts. These systems also provided a useful alphanu- pIG. € illustrates an alternative embodiment of the screen 
meric readout on the remote control unit which allowed the 35 display of FIG. 5. 

user to view the title and artist of the current song or program 

playing on a particular channel. This text information is DETAILED DESCRIPTION OF THE 

currently available only to the terrestrial cable audio-only PREFERRED EMBODIMENTS 

system subscribers. Referring now to the drawings, and more particularly to 

qtfMMARY OF THE INVENTION 60 nG - h 8 DBS SySlem U C ^ paWe ° f UtUizil * ** 

SUMMARY OF THE INVENTION present invention is illustrated. The DBS system 12 prefer- 

The invention as herein described is a method and system ably includes a ground-based broadcast transmitter 13, a 
of transmitting text information in a multiplexed stream. The space segment 14 that includes a satellite 15. and a ground- 
method includes the steps of receiving text information based subscriber receiving station 16. In an exemplary DBS 
associated with a song, formatting the information into song 63 system, the satellite 15 is a geosynchronous satellite, such as 
data, inserting the song data into a control data stream the Hughes® HS-601™ spacecraft positioned at a geosyn- 
associated with an audio channel carrying a particular song. cfaronous orbital location at approximately 101° W longi- 
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tudc The home subscriber receiving station 16 includes an These first bytes contain urformation identifying the packet 

outdoor receiver dish antenna 27 connected to an indoor type and an address identifying the specific service being 
reaver/ decoder box or «D (not shown) via a cable (also 

television or audio signals troough anuplwkfa^^ ^"^^ is cnC ryT*ed contains a continuity counter 

uplink facility multiplexes a f^.^^^^ ^2 ^^iXcssWc packets with *e same 

channels and audio channels along with control^orrnMion m ^ idcot m C s the type of service being 

onto a single, packetized data transmission stream Pack- ««« ^ ^teZidn. audio. datTor control), 

etizing breaks up the data streams into fixed-length blocks or 10 camea "7 mc P"™ ^ V1UCU * aum ' . ^ ' 

packets. Multiplexing combines packets from the different The remaining bytes of mepacket50a>mrraemedataor 

data streams into a multiplexed packet transmission stream. the payload 56 of the packet 50. The payload bytes 56 can 

-Die transmitter 13 then beams the multiplexed signals at contain any type of informatioit Preferably, payload 56 

173-17 8 Ghz to the satellite 15 on an uplink 18. The contains user services (video, audio, or data) or system 

satellite 15 translates the signals and beams mem on a 15 control information. For example, in a typical audio-only 

downlink 19 to the receiver dish antenna 27 of the home channel, the payload 56 may coatain digitally encodedaudio 

receiving station 16 for subsequent demodulation. The sat- data 58 sampled at a 48 KHz rate, or the 44.1 KHz sampled 

ellite 15 transmits downlink signals via on-board transpon- compact digital disc format In addition, a number of bytes 

ders 17 operating at a power level of 120 to 240 watts. (not shown) may be added to packet 50 for forward error- 

Also shown in FIG. 1 is a conventional terrestrial music 20 correction, fte^ablytwo packet stream data rates are used, 

provider system 26. Music provider source 20. which can be 303 Mbps or 23.6 Mbps. 

a presently available cable audio-only service provider. The payload 56 can also carry system control information 

generates audio programming signals, such as a song, on an for the payload in control packet 59. The control information 

audio channel and song information, such as title text, artist is normally used to provide status messages to viewers of 

name, or producer name relating to the particular song being 25 video programniing, in addition to encryption and pay-per- 

broadcast on a particular channel. The song information is view information. 

typically sent via a radio antenna 25 or cable 24 to subscriber with the multiplexed packet scheme, a 30.3 Mbps packet 

households such as subscriber 23. Preferably, in accordance stream 38 is capable of carrying up to four television 

with the present invention, the song information can be sent channels or up to eight recorded film channels, several audio 

via the transmission lines 21 or the antenna 25 to the channels and system control information. Up to 32 (or more) 

transmitter uplink facility 28. The transmitter 13 subse- packet streams with different programming information are 

quently transmits a data stream relating to the song infer- assembled to deliver over 100 channels of video and/or 

mation via the uplink 18 to the satellite 15. audio. Each of the 32 packet streams has a program guide or 

The song information generated at provider source 20 can „ Master Program Guide (MPG) which identifies the different 

represent text or data relating to the song title, performing video 57, audio 58. and control stream packets 59 present in 

artist the title of the compact disc or album which contains the packet stream. The MPG lists the available channels by 

the song, and the record company which produced the SCTD and the prognunming associated with each SOD. The 

compact disc or album. In order to allow subscribers to the MPG also contains system information such as network 

system 26 to order their own music compact discs or albums, ^ configuration data and other system parameters. The MPG is 

the song information can even contain a catalogue number sent periodically, preferably every second, 

of the compact disc or album and a telephone number which Each of the 32 packet streams 38 are quadrature phase 

may be used to order the materials. shift key (QPSK) modulated onto a carrier frequency with a 

The processing of the signals received by the music symbol rate of 20 Mega symbols/sec. to provide a total bit 
provider source 20 occurs as follows. The digital video from 45 rate of 40 Mbps. The 40 Mbps carrier is unconverted in 
other providers and audio signals from provider source 20 frequency to one of 32 assigned uplink frequencies between 
are routed to the uplink facility 28 for compression. 17.3 to 17.8 GHz before being uplinked to satellite 15. 
encryption, and multiplexing with control data before trans- Typical DBS systems transmit individual broadcasts, 
mission. The resulting digital data streams are compressed known as programs, which a DBS subscriber can potentially 
into approximately 3.5-7.5 Mbps digital compressed data 50 view. Each program carries a combination of attributes 
stream using an MPEG- 2 type compression scheme. which restrict the program's potential audience. These 
Depending on the content, the MPEG-2 type compression attributes include information regarding the services to 
allows a possible 36:1 to 70: 1 data compression. The com- which the program belongs (such as a movie channel), a 
pressed signal is then encrypted to prevent unauthorized movie rating, pay-per-view price, and subscriber blackout 
access to the signal. Audio signals are similarly compressed 55 regions. The program attributes together make up Program 
but not ordinarily encrypted. The processed video and audio Associated Data ('TAD"), which is transmitted in the pay- 
data streams are packetized and multiplexed along with a load 56 of control packets 59. A control packet for each 
number of network control data streams into a single group program is compiled using PAD. 

of packets, or a transmission stream Control information is FIG. 3 illustrates the components of a song information 

usually not encrypted. The stream is then provided with $q transmitting and receiving system 141 for a particular single 

forward error correction (FEQ to correct transmission errors channel embodying the present invention. System 141 

at the receiver includes a song information processing subsystem 139 and 

As shown in FIG. 2. the multiplexed data transmission an existing satellite transmission system 112. such as that 
stream 38 contains data in groups of bytes or packets 50. In shown as 12 in FIG. 1. The song information processing 

a preferred embodiment, each fixed-length packet 50 con- 65 subsystem 139 includes a song information receiver 130 
tains over 100 bytes of eigit bits per byte. The first several connected to receiving antenna 128 and a series of song 

bytes of a packet 50 preferably comprise a packet header 51. information computers 132 and 133 linked to the receiver 
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130 via line 131. The song information computer 132 is informaUon text will be displayed on the video screen, 

preferably utilized full-time, and computer 133 is mainly Preferably, the song information is always displayed on an 

intended as a backup computer bridged around computer audio-only channel. 

132. The song information computers 132 and 133 may be The PAD is then routed via line 138 to the multiplexer, 

any microprocessor-based system known in the art which 5 modulator, and uplink hardware 134 for transmission with 

can manipulate the digital song information data received in tne packet to mc satellite 115. This step is represented by 

the receiver 13#. block 156 and proceeds as previously described. The system 

Link 138 connects the subsystem 139 to the satellite ^ rcnirns at 157 t0 the information detect state at block 

system 112. which includes on the transmit side 140 a y§Q t0 wa j t f m KW SO ng information from the provider, 

conventional multiplexer, modulator, and uplink hardware , 0 The rece j ver 114 demodulates and decodes the packets in 

as represented by transmission hardware block 134. Video, ^ xmxdsdtm stream to retrieve the audio song broadcast 

audio, and other data for broadcasting over the system 112 on a particular channel The song informaUon is read from 

is supplied at 135 by various providers. RreferaWy, the song g portion of the stream and displayed on an 

information received at the song information receiver 130 is otherwise blank video monitor 137, such as a conventional 

representative of audio-only services provided at 135, and is , 5 tclevision sct preferably, when the particular song on the 

supplied by the same provider of those services. The trans- changes, the on-screen text changes due to 

mit side 140 transmits via an uplink 118 to satellite 115. On fe^cHon of the song information change at block 150. 

the receive side 142 the ^^M^^™*^™ nG$ $ ^ 6 mustrate preferred screen displays for the 

antenna 127 connected to IRD 136. Tte IRD 136 is m turn cmbo ^ m . As snown in VlG. 5, the 

linked to a video monitor 137, such as a conventional ^ ^ moM ^ md ^^1 packet information causes 

television set the IRD to d^play a two-lme text graphic using techniques 

The system 141 receives song information at receiver 130 known by one skfl|cd m me ^ on lower half 166 of video 
which corresponds to a particular song being supplied at 135 SCfecn 165 Specifically, text line 167 shows a song title, and 
to the transmission hardware 134 for uplink to the satellite ^ ^ 16g Aows a of mc song being 
115. The song preferably consists of an audio signal and is & u ^ ^native, as shown in FIG. 6. a four-line 
transmitted using conventional packet tectuuques which ^ . ^ sh(Wn with mt ifl ^ text ^ 169 
include control packets 59 incorporating PAD in the control m tex t line 170, album or compact disc name in 
payload 56 as described above. The received song informa- tfiXt ^ 1?L ^ ^ yeai in text line 172. Of 
tion is forwarded via link 131 to the song information coursc for a iargcr text display, such as four lines or up to 
computer 132, which translates the song informaUon format 30 ftc ^ S ong information received from the 
into PAD format and inserts the resulting data bits intoa information provider must be parsed into the appro- 
control packet The modified packet is inserted into the "7^ . ^ formaL 

n^nsmission data str^ Wor transn^sion^ up^U8 above-described system has many advantages over 

in satemte system UiTT.e ^ff^^ 1 ^^ cable-provided music systems. For example, bemuse the 

receiver 116 and denoted ^decoded by TRD m The 35 song iMormation text received from the service provider is 

songinfonr^ond^ Tll^^nfo transmitted to the subscriber's IRD in an existing control 

the transmission data sUcam 138 is autoinaUcally read along associated with the audio channel, no additional 

» riaSKSST" ^ ^<*™^* on *e reefer side is nec- 

~~ ™ .. " ~r" T. ' . essary. Furthennoie. oo additional transponder capacity is 

The detaded operation of the song information processing 40 ^ ^ systcm shaies bandwidth win, a* 

subsystem 139 is shown in the flow diagram of FIG. 4 As C o ntrol data stream which is associated with the audio 

shown in the Figure, the song information receiver 130 channel 

detects the song information from a music provider at block * embodiment ^ has ^ ^uzt of 

150. !f the de."^« song irfonnrfon is no, new ox has ^ t^^^J^T^ most receive! design^must 

changed at block 15 the receiver wa»U at Mc* 152 untd « ^ c^^eTin ^ to process the multiplexed 

rt detecu me song urfonnarion agamatlSr D tte deterted yjdeorignal. Thus, including the song information 

sons information has chanced or is new, for example if the . . °, . . , ° . . . 

t e ; & ... . * text in the control packet payload provides a convenient 

broadcast song audio from the provider has changed to a !. . ~T . . V~ . . *T ^ * 

different song.tte song information is captured at block 153 of ^"f^^ 1 < 

by the receiver 130. The song information computer 132 » « «^ that a wide range* 

next parses the song infcrniation at block 151 tosdect only an f in«ufi«lionscan be made to the preferred 

" .7 ^ 7? . . . . , , .„ _ tt . . ' embodiments described above. For example, information 

the information that is desired ^ display on a video ^ ^ ^ ^ ^^7^^ ^ ^^o, 

momtor, for example the data representing the song title and t aQd di^ayei such as information relating to pro- 

song performer text At block 155, the computer 132 inserts '3^^ cha nges or sets of songs. Furthermore, other 

header and footer information around the song information 55 ^5 ^ <u^ay S may be used to display the transmitted song 

data to manipulate the data into a PAD format for a control information, such as LCD or LED readouts added to the 

packet 59. satellite subscriber's IRD units. Thus, it is intended that the 

Preferably, within the control packet 59 for an audio-only foregoing detailed description be regarded as illustrative 

system, the header and footer information defines routing rather than limiting and that it be understood that it is the 

information, which indicates the appropriate satellite tran- 60 following claims, including all equivalents, which are 

sponder for transmission and the viewer channel on which intended to define the scope of this invention, 

the song inforraatioD will appear; video display condition What is claimed is: 

controls, which determine under what conditions the song 1. A method of transmitting text information associated 

information will be displayed; video display priority, which with individual songs transmitted via a multiple-channel 

determines whether the song information will be displayed 65 audio/video transmission network, said method comprising: 

before or after any control text; video display duration; and receiving text information associated with a first song; 

video display controls, which determine how long the song formatting said text information into song data; 
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inserting said song data into a control data stream asso- 
ciated with an audio-only channel carrying said first 
song; 

multiplexing said control data stream with a data stream 
associated with said audio-only channel and a video 
data stream associated with a video channel to form a 
multiplexed data stream; 

transmitting said multiplexed data stream; 

receiving said multiplexed data stream; 

decoding said multiplexed data stream with a decoder to 
obtain text associated with said text information; and 

displaying said text in association with output of the audio 
of said song. 

2. The method of claim 1 wherein the step of displaying 
said text further comprises formatting said text and produc- 
ing said formatted text on a video screen. 

3. The method of claim 1 wherein said text information 
relates to the title of a song carried in said audio signal on 
said audio channel. 

4. The method of claim 1 wherein said text information 
relates to the artist performing the song carried in said audio 
signal on said audio channel 

5. The method of claim 4 further comprising the steps of: 
changing the audio signal carried on said audio channel to 

represent a second song; and 
receiving updated text information associated with said 
second song. 

6. The method of claim 1 wherein said control data stream 
does not include data from said audio signal. 

7. A method of transmitting text information associated 
with individual songs transmitted via a multiple -channel 
audio/video transmission network, said method comprising: 

receiving text information associated with a first song; 

formatting said text information into song data; 

inserting said song data into a control data stream asso- 
ciated with an audio channel carrying said first song; 

multiplexing said control data stream with a data stream 
associated with said audio channel and a video data 
stream associated with a video channel to form a 
multiplexed data stream; 

transmitting said multiplexed data stream; 

receiving said multiplexed data stream; 

decoding said multiplexed data stream to obtain text 
associated with said text information; and 

displaying said text in association with output of the audio 
of said song, wherein said control data stream contains 
information relating to routing of said multiplexed data 
stream, conditions for displaying said text, priority for 
displaying said text and duration of the display of said 
text 

8. The method of claim 7 wherein said step of inserting 
said song data into a control data stream associated with an 
audio channel further comprises the substeps of: 

parsing selected portions of said song data; and 
inserting bits around said song data to define routing of 
said multiplexed data stream, conditions for displaying 
said text priority for displaying said text, and the 
duration of the display of said text ^ 

9. A system for transmitting text information associated 
with individual songs transmitted via a multiple-channel 
audio/video transmission network, said system comprising: 

an information receiver that receives said text informa- 
tion; w 

an information computer in communication with said 
information receiver, said computer formatting said 
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text information into song data and inserting said song 
data into a control data stream; 

a multiplexer in communication with said computer that 
multiplexes said control data stream, an audio stream, 
and at least one video stream into a multiplexed trans- 
mission stream; 

a modulator that modulates said multiplexed transmission 
stream; 

a transmitter mat transmits said multiplexed transmission 
stream; 

a receiver that decodes and demodulates said multiplexed 
transmission stream, said receiver capable of operating 
in accordance with commands in said control data 
stream; and 

a video screen in communication with said receiver 
capable of displaying received text. 

10. A system for transmitting text information associated 
with individual songs transmitted via a multiple-channel 
audio/video transmission network, said system comprising: 

an information receiver that receives said text informa- 
tion; 

an information computer in communication with said 
information receiver, said computer formatting said 
text information into song data and inserting said song 
data into a control data stream; 

a multiplexer in communication with said computer that 
multiplexes said control data stream, an audio stream, 
and at least one video stream into a multiplexed trans- 
mission stream; 

a modulator that modulates said multiplexed transmission 
stream; 

a transmitter that transmits said multiplexed transmission 
stream; 

a receiver that decodes and demodulates said multiplexed 
transmission stream, said receiver capable of operating 
in accordance with commands in said control data 
stream; and 

a video screen in communication with said receiver 
capable of displaying received text, wherein said con- 
trol data stream further comprises a control packet and 
said transmission stream further comprises a packet 
stream. 

11. The system of claim 10 wherein said text information 
further comprises information related to a song that is 
represented by said audio stream. 

IX A method of transmitting text information associated 
with individual songs transmitted via a multiple-channel 
audio/video transmission network, said method comprising: 
receiving text information associated with a first song; 
formatting said text information into song data; 
inserting said song data into a control data stream asso- 
ciated with the audio component of a channel carrying 
said first song; 
multiplexing said control data stream with a data stream 
associated with said audio component of a channel and 
a video data stream associated with a video channel to 
form a multiplexed data stream; 
transmitting said multiplexed data stream; 
receiving said multiplexed data stream; 
decoding said multiplexed data stream with a decoder to 
obtain text associated with said text information; and 
displaying said text in association with output of the audio 
of said song. 
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